Advances in all facets of technology from molecular biology to imaging and computational biology offer unprecedented opportunities for improving our understanding of the brain in health and disease. Oligonucleotide and cDNA microarray analysis, using a variety of "DNA chips," is a recently developed high-throughput technique that allows for tour-de-force analysis of gene expression. We review this powerful technique, developed in genetics laboratories, with reference to applications in neurologic diseases in humans and the use of animal models. The typical microarray experiment is multistaged and includes preparation or purchase of arrays, preparation of target DNA and probe, target DNA hybridization, microarray scanning, and image analysis. The power and pitfalls of this technology are discussed in the context of neuroscience paradigms. Since unprecedented amounts of data are produced from microarray experiments, bioinformatics and modeling expertise are increasingly becoming critical components of this approach.
INTRODUCTION
The development and function of the nervous system depend on gene expression and the interaction of gene expression products with each other and the environment. Even slight variations in gene expression will result in variations in functioning. In some cases this can eventually lead to pathological states, such as susceptibility to seizures, neurodegeneration, or neurodevelopmental disorders. It is estimated that more than half of all genes are expressed in the nervous system and many of them are rare low-abundance mRNAs that are relatively specific to the brain. In addition, the cellular complexity and network of synaptic complexity of brain tissue far surpass those of other organ systems. Layered onto this is a diverse repertoire of behavior that changes over time. Thus, the study of gene expression in the brain poses its own special challenges to the neuroscientist. Our own interest in gene expression and the genetic basis of brain and behavior is not rooted in a narrow focus on genes, at the exclusion of environmental factors. Rather, it is our appreciation for the complexity of the environment that leads us to study genes so as to be able to control for genetic influences and enable the study of the role of environmental factors and their complex interactions with genetics.
Currently, there are many different methods to examine gene expression in different cells, tissues, or even pathological specimens. Some of these methods rely on brute force analysis of gene expression such as differential display (Liang & Pardee, 1992) , serial analysis of gene expression (Velculescu et al., 1995) , and large-scale cDNA sequencing (Okubo et al., 1992) or informatic approaches such as expressed sequence tag (EST) database comparison (O'Dowd et al., 1998) . Differential display PCR and other techniques such as representational difference analysis (RDA) and suppressive subtractive hybridization (SSH) are subtraction techniques that allow one to identify some of the differences between two tissues or cells in two states, but do not allow for quantitative tour-de-force monitoring of gene expression.
The recently developed oligonucleotide and cDNA arrays enable the monitoring of known and unknown genes on a genomic level (Lockhart et al., 1996; Schena et al., 1995; DeRisi et al., 1997) . The widespread use of this technology will allow a new level of functional
